A
tissue expander is widely used in breast reconstruction after a mastectomy. The 2-stage breast reconstruction using a tissue expander with a following breast prosthesis is considered to be a simple procedure of breast reconstruction with less donor-site morbidity and a short surgery time. Nowadays, breast reconstruction using a tissue expander can be safely performed by plastic surgeons, but several complications are still observed with this procedure, such as hematoma, infection, and capsular contracture. These common complications are well described in the past literature.
In this report, we present a rare case of chest wall deformity, which appeared during breast skin expansion with tissue expander. We speculate that the deformity was related to the patient's history, where costal cartilage was harvested for microtia surgery, which was performed in childhood. There are a few reports addressing chest wall deformity due to osteoporosis, use of an overinflated expander, or radiotherapy, but there are no reports describing chest wall deformity caused by a tissue expander with a patient who has formerly had microtia treatment.
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CASE REPORT
A 31-year-old woman had a total mastectomy and sentinel lymph node biopsy for a T1aN0M0 Stage I breast carcinoma of the right side of the breast. The patient had a medical history of a microtia surgery using an autologous costal cartilage graft harvested from right side of the chest at the age of 10 (Fig. 1) . Multiple costal cartilages were harvested to create an ear framework for microtia surgery. No other comorbidity was observed in this patient, and there was no history of preoperative radiotherapy to the breast.
A 2-stage breast reconstruction using a tissue expander and breast prosthesis was planned. A Natrelle 133-MV 11 tissue expander (Allergan Inc., Irvine, Calif.) was placed to the defect due to total mastectomy at the same time as a mastectomy was performed. A spindle-shaped 3.5 × 10 cm Summary: A 2-stage breast reconstruction using a breast tissue expander and prosthesis is a simple method of breast reconstruction with little donor-site morbidity and short surgery time. In this report, we present a rare case of chest wall deformity, which appeared during breast skin expansion with tissue expander. We present a case of a 31-year-old woman who underwent a 2-stage breast reconstruction with a tissue expander and breast prosthesis. She had a former history of autologous microtia reconstruction using costal cartilages to create a framework of the ear at the age of 10. During expansion, the woman developed an abnormal hollowing of the chest wall. Even though it was difficult to select an ideal size for the breast prosthesis, an excellent breast shape was obtained by measuring the actual breast projection that we needed, using ultrasound sonography. The patient was satisfied with the final result. In this case, the patient suffered from a postoperative chest wall deformity due to cartilage harvesting. This unfavorable result highlights the need for careful preoperative evaluation of risk factors that may lead to chest wall deformity when patients will have tissue expansion as a part of breast reconstruction. Case RepoRt breast skin including the nipple areola was resected. The size of the breast expander was selected according to the contralateral breast width, which was measured preoperatively. The tissue expander was placed under the pectoralis major muscle. The inferior border of the expander was placed symmetrical to the contralateral side of the breast.
As there was no tension observed in the covering pectoralis major muscle over the tissue expander, we did not consider using AlloDerm to cover a part of the tissue expander. We used 80 ml of normal saline as the initial infusion volume. After obtaining the breast wound was healed, we injected 30 ml of normal saline into the tissue expander every 3 weeks. After 8 months, the expander reached a total volume of 280 ml. A preoperative chest x-ray examination showed a depression of the ribs under the tissue expander (Fig. 2 ). There was a noticeable chest wall depression deformity due to the tissue expander; there was no respiratory dysfunction, no cardiac problem, and no complaint from the patient. In our institute, there are no stocks of breast prostheses, and it is necessary for surgeons to make a preorder of breast prosthesis before surgery. Therefore, we use Vectra simulation (Canfield, 3D computed imaging system) and ultrasound sonography to determine a few suitable breast prostheses for the patient. With Vectra simulation, it seemed that Natrelle 410 MM 215 ml would be suitable as a breast prosthesis. With an ultrasound sonography evaluation of the chest wall depression deformity and actual projection of the tissue expander under the breast skin, we chose the projection F series prosthesis to achieve sufficient projection of the reconstructed breast. In detail, we made the patient in a sitting posture and performed ultrasound sonography evaluation to measure the actual vertical distance between the top of the tissue expander and the surface of the chest wall to determine the breast projection. Moreover, we chose the height F type prosthesis to compensate for the volume shortage of the upper breast area.
Finally, the second stage of this procedure was implemented using a Natrelle 410 FF 290 ml anatomical breast prosthesis (Allergan Inc.). A mesh-like capsulotomy was performed to ensure good extension of the breast skin, and the inframammary fold was reconstructed with some buried sutures during replacement of the breast prosthesis with the tissue expander. In addition, we used a sizer of MF 255 ml, which had the same projection as FF 290, during the operation to check the final volume and projection of the breast. Combined with preoperative ultrasound sonography evaluation and intraoperative sizer, we can easily Kuramoto et al.
• Chest-wall Deformity after Tissue Expansion find and determine ideal type and size of breast prosthesis to the patient. The postoperative breast shape was evaluated using a computed tomography image (Fig. 3 ) and the Vectra system (Fig. 4) . The patient had bilateral symmetry of the breast and excellent breast shape. The patient was satisfied with the final result (Fig. 5) .
DISCUSSION
A 2-stage breast reconstruction using a prosthesis is one of the most commonly performed types of breast reconstruction, [6] [7] [8] mainly because of its simple technique, short operating time, lack of donor-site morbidity, and quick patient recovery.
A chest wall deformity after tissue expansion has already been described in past literature. In 1991, Sinow et al. 4 reported a prospective study on this kind of a chest wall deformity, using computed tomography imaging and a semiquantitative scale to measure the extent of deformity. They found that some form of rib deformity was observed in all of their patients, and moderate to strong rib depression was seen in 13% of their patients. Even an asymptomatic rib fracture was found in 1 patient. In these cases, all the tissue expanders had been overinflated up to a total volume that was 40-80% greater than the size of the final breast prosthesis. Moor et al. 3 reported a similar study on tissue expanders; they also overinflated the expanders in all of their patients. Fifty-three percentage of their patients had some chest wall deformity, and they also found a statistically significant increase in the number of chest wall deformities compared with immediate reconstruction, which did not use tissue expanders. de Wildt et al. 5 reported a case that resulted in a severe chest wall deformity after tissue expansion in a patient had undergone radiotherapy.
Microtia occurs in one out of about 8,000-10,000 births. There are some studies addressing donor-site problems. Ohara et al. 9 reported that 14 of 22 patients (63.6%) who had undergone rib harvesting when younger than 9 years old showed postoperative chest-wall deformity; on the other hand, 2 of 10 patients (20.0%) who had undergone rib harvesting when older than 10 years old showed postoperative chest-wall deformity. These results imply that if a patient undergoes rib harvesting when younger than 10 there may be a risk of chest wall deformity owing to the immaturity of the rib structure. In our case, the patient had her rib harvesting at the age of 10.
There was approximately 5 mm of depression deformity in the magnetic resonance images, but there was no noticeable deformity on the surface of the chest wall.
In our institute, we should make a preorder of breast prosthesis before surgery as we do not have any of stocks of a breast prosthesis. At this point, an ultrasound sonography was useful to measure the actual projection of the tissue expander and the thickness of the skin under the breast envelope preoperatively. We felt that the ultrasound sonography gave us practical information about the true projection under the breast envelope, which we needed to choose an adequate breast prosthesis in the patient who suffered from severe chest wall deformity. We use Vectra simulation and ultrasound sonography to determine a few options of breast prosthesis for the patient, and a final decision of adequate prosthesis will be eventually decided by applying some sizers. When a tissue expander is used on a patient who has a possible risk of chest wall deformity, and if physician wants to reduce the risk of unfavorable complications, surgeons may consider having a longer interval between expansions, reducing the volume of each expander injection and the total volume of expansion, and carefully noticing patient complaints and symptoms about a patient chest wall shapes. In fact, we expanded the tissue expander with long interval and a small amount of injection each time to obtain soft and flexible breast skin expansion. We believe that chest wall deformity in this patient was mostly caused by chest wall structure weakness rather than overlying breast envelope tightness or contracture.
CONCLUSIONS
We found severe chest wall deformity after the usage of a tissue expander for breast reconstruction on a patient with a history of rib harvesting for microtia treatment in childhood. When there is a chest wall deformity, the choice and evaluation of the ideal size of a breast prosthesis becomes difficult. However, ultrasound sonography was useful and gave surgeons practical information for choosing an adequate size of breast prosthesis for a patient with a chest wall deformity.
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